Fore-C: Forecasting
coral disease outbreaks
across the tropical Pacific
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(a) The two benthic functional groups commonly used to evaluate reef health: hard coral and
macroalgae.
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June 2014 - May 2017 Thermal Stress

Longest global bleaching event ever

Most widespread bleaching event ever
Over % exposed twice (Guam 4 of 5 years)
>75% suffered bleaching-level heat stress
Probably most damaging on record

NOAA Coral Reef Watch 5 km Maximum Satellite Coral Bleaching Alert Area June 2014 - May 2017
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Global incidences of coral disease, 1970-2010
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Increasing disease risk under
future climate scenarios

Coral disease may be as likely to
cause coral mortality as bleaching
in the coming decades



Fore-C: Goal & Objectives

Goal: Increase the resolution and predictive power of forecasts of coral disease
outbreaks across the tropical Pacific

Objective 1: High-resolution satellite products from more regions and diseases
Obijective 2: Develop short-term temperature forecasts
Objective 3: Develop satellite-derived water quality indices as coral disease predictors

Objective 4: Improve understanding of pre-visible coral stress response
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Summer Hot Snaps and Winter Conditions: Modelling
White Syndrome Outbreaks on Great Barrier Reef Corals

Scott F. Heron''**, Bette L. Willis?>, William J. Skirving?, C. Mark Eakin®, Cathie A. Page?®, lan R. Miller’
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Satellite SST-Based Coral Disease Outbreak
Predictions for the Hawaiian Archipelago

Jamie M. Caldwell 1*, Scott F. Heron 2>, C. Mark Eakin 2 and Megan J. Donahue !

311,320 colonies

651 sites
18 1sland & atolls
12 years

Montipora White Syndrome, Porites Growth Anomaly, Porites Tissue Loss
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Objective 1: High-resolution satellite products
from more regions and diseases
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* Updated satellite data products for SST at 5 km resolution
* Expansion to additional Pacific reef areas
* Expansion to additional coral diseases



Objective 2: Use short-term temperature
forecasts to build disease risk projections
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* (Climate models predict SST for the coming months
* Forecast disease risk based on relationships between disease and temperature anomalies
* Check out Scott’s posters presenting initial results for GBR and Hawaii




Objective 3: Develop satellite-derived water
quality indices as coral disease predictors
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* Developing tools based on chl-a and diffuse attenuation (turbidity)



Objective 4: Improve understanding of pre-
visible coral stress response

14 First signs can be distinguished in profiles
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* Corals respond internally to stress before any visible signs are apparent
* Microbial and metabolomic profiling to understanding previsible impacts on corals



Metabolomic & Microbial Profiling

Partners:

 The Nature Conservancy

e Division of Aquatic Resources
West Maui

e Coral health and water quality

surveyed at 52 sites

e 2 coral species at 20 sites
Hawai‘i

* 12 sites

* Porites lobata

* Long-term water quality data
Outbreak Response

i Google Earth
e Paired outbreak/nonoutbreak

Data USGS
Data SOEST/UHM
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Fore-C Team Meeting Fs=3

JoLeah Lamb (Cornell University)
Bruce Monger (Cornell University)
Laurie Raymundo (U Guam)
Courtney Couch (U Hawai‘i > NOAA Ecosys Sciences

Fore-C Focus Group

e >30 participants from The Nature Conservancy,
Hawai‘i DAR/DLNR, NOAA, Maui Ocean Center, US-
FWS, PMNM, NPS, GBRMA

* Hawai‘i, American Samoa, Guam, GBR
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